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Env i ronmental Protection Agency 
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Office of Toxic Substances 
401 "M" Street s.w. 
Washington, D.C. 20460 
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Joeeph W. Ralula. VIce ~t 
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W.R. Gfoce & Co.-Conn. 
7379 Route 32 
Columbia. Maryland 2~044 

(301) 531--4331 

N 

\D .. 

Attn: Health and Safety Reporting Rule (NotificaticnjReporting) 

Please find attached 8(d) health and safety repGrts for 
mixtures processed rontaining toluene diisocyanate (CAS #26471-
62-5), 4,4-Diphenylmethane diisocyanate (CAS #101-68 - 8) and 
1,6-Diisocyanatohexane (CAS #822-06-0). Grac~ is submitting these 
reports for late filing since their s1bmittal may have been subject 
to the isocyanates 10-year call-in of June 1, 1987. 

We have reason to believe that some of these reports may 
have previou sly been submitted to EPA as attachments to PMN 
submissions. However, Grace is f .\ ling them as a precautionary 
measure to insure EPA's receipt. 

These reports are being submitt ed for: 

W. R. Grace & Co.-Conn. 
Washington Research Ce nter 
7379 Route 32 
Columbia, MD 21044 

Sincerely, 

;J l 

j ., I 

. w. 
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A:\JR91-013/1W 
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PREFACE 

This report contains a summary of the data compiled during the evaluation 
of the tes t compou nd. The report is organized t o present the results in 
a concise and easily interpretable manner . The fi r st part contains Items 
I-I X. Items I-IV provide sponsor and test article identification infor
mation, ty pe of assay , and t he protocol ref~rence number. Item V provides 
the initiation and cor;1pletion dates of the study. Item VI identifies the 
supe r vi sory pe rsonnel. Ite VI I indicates t he tables and/or figu res 
containi ng ~h e t est resu l ts. The interpretation of the re sults is i n Item 
VII I . Iter IX pro ide s the conc lusion and evaluation. 

The se cond part o the re ort desc ribe s the study desig n, wh i ch i ncludes 
t he materials a d rocedures en l oyed i n con duc tin g th ~ assay. Th i s pa rt 
of the re port also co ~ ta· s evalua ti o cr i ter ia used by the study di recto r , 
a r~ any appendic ~ . 

All tes a ~ con~ o resu lts resen ed i n t hi s report are suppor t ed by 
ra1·. data v: .ic !: ar pemane tly ai ta i ned in the fi l es of t he De partment 
of ·lolecu l a·· To i col c , or in t h arch i ves of Litto Bi onetics , Inc . , 
5516 t~ i chols or· Lan ~e .si _tor, Mar la nd 20895 . 

Co ies o t e ra~ dJt a wi1l be su pp lie d to th sponsor upon req ues t. 

The d scribed st d wa s perf orm d in acco rda nce wit h Good Labor3to ry 
Practice re gula ions excep if noted t o the contra ry . To the be st of 
the si g er ' s knowled ge t here were no s i gnif icant deviation s from the 
Good La bora~o Practice re gu l at io ns whic h af fected the quality or 
i ntegr i of hE: s tud~ . 

BIONETICS 
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1. SPOt!SO .: L' . .. Gra a c Co. 

II. MATERI AL (TEST COMPOU \ . 
I • GENETICS ASSAY NUMBER: 591Y 

A. Identification: Liquid Polymer 11664-97 

B. Date Received : Septembr.r 24, 1981 

C. Pt~ys ical Descript~on: Viscous, yellow liquid 

III. TYPE OF ASSA , : Ames Salmonella/microsome r1utagenesis Assay 

IV. PROTOCOL NUMBE R: 401 

V. STU DY OATES : 

A. Initia tio Octobe · 9, 1981 

B. Conp le i o .: October ?.9 , 1981 

v: . STU 

\'I I . P. ES UL c: · 

Tne res :., : ~ cr t .is assa / ar p esen te d in Ta les 1 an d 2. 

VII'. IlnERPG ci'T! ~ ·. OF RES ULTS: 

The t es cor.- ~ d 11as e. a ined for mutagenic activity in a ~~ries of 
i vi t ro .icrG ·a assays e~ loying Salmonella indicator organisms. 
lne compou d l·las t es ed directly and in the presence of liver micro 
sonal enzyne preparations from Aroclor-induced rats. 

A ne gati e control cons i sting of the solvent used for preparing the 
stock sol ut ions an d subsequent dilutions of the test material and 
specif ic posit ive compounds were also assayed concurrently with the 
test ma ter ial . The negative control data was used as the base for 
evaluatin g the results obtained with the test material. 

DOSE RMG E 

A preliminary toxicity study conducted on the test material at 14 
doses of 1. 22 ~ g to 10,000.0 ~9 per plate using thf. strain TA-100, 
did not exhibit significant toxic1ty ~t any of th~ doses (Table 1) . 
As such, the mutagenicity assays were conducted ~t 8 doses of 1.0 ~9 
to 10,000.0 ~g per plate. 

BIONETICS 1 
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v· l. IrHER -_ t: f.,TIO: : : RE UL TS: (continued) 

The results of the te sts conducted on the tes t material in the absence 
of a metabolic activation system were negative. The tests with TA-1538 
and Tf...-100 were repeated because of the low nul'!1~r of revertants ob
served at various test doses in the initial assay. The repeat te sts 
were negat i ve. 

The results of the tests conducted on the test material in the presence 
of a rat live r activation system were negative. The test with TA-98 was 
repeated since there were no revertants on the solvent control plates in 
the initial assay attributed to a technical error in plating the cells. 
Th~ re~eat test was negative. The te~ts with TA-100 was repeated because 
of the low number of revertants obser~ed at various test doses in the 
i nit i al assay. The repeat te st was negative. 

The t est wit TA-15 35 was repeated in the activation and nonactivation 
ass a s beca se of the failure of the positive cont1·ol to revert the 
str ai. i r tr. ;; i i ial assa . The repeat tes t s were nega t ive. 

The te s rict ric:i , Li q i d ol,Y!':er 11 6 ll-97, did not exhibit geneti c 
a c~; i i · ar . cf t E: assa vs cond cted i t hi s evalua io n and was 
co si de:rec nc · · r·:r a_ ::: . ·c ud .· thes t est condit ions accordin g to our 
e aluati o · cri ria. 

BIONETICS 
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TABL E l 

TO XICITY TEST WITH TA-100 

SPONSO R: W.R. Grace and Co. 

COt·1POU!W CO DE: L iguid Polymer 11664-97 

ASS AY ti O. : 5919 

SO 1E'. -:- : DMSO 

_ 1!...::0'-'-1::..:_9l__:::E_:___ DATE C 0~1PL ETE D: _ 1 0/ 12/ 

- rc -
I ~- I 

co·~ ~~ .... . ~ r : u ·~ ot: . 0~ 
u I ",._ 

f"'. I t.. 'OL'J::IE SIP ATE 

c (co ·· : , .. c , ' ., 11 *" . -
1. 2: 14 3. 0 
2. 4.: I 15 . 0 

i. . ( . 1 r . o -
0 - --' . I / 1 3 ~ , 0 

19 . s: 14 5.0 

39 . oc 11 6. 0 
7S. ·1-: 14 0.0 

156 . 25 127.0 

312.50 125.0 
625. 00 147.0 

1250. 00 176.0 
2500.00 143.0 
5000.00 54.0 

10,000.00 137.0 

* Solvent Control (100 ul/plate) 
** Average of two plates. 

( SUR I f... .. 
REL ATIVE TO COtlTRO 

10 . 08 
12 3 . 

99. 57 
114.29 

116 . 02 

125 .54 
1 00. 4 3 

121.21 

109 . 96 
108. 23 

127 .2 7 
152.38 
123.81 

46.75 
118 61 
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A. NAill[ OR COO( DESIGI'OflON OF l11( T (S I CO I'IP OU~ O : l i !. U I Il I ' OL Y~ I t< 11*>• ·" - ' l l 

H. snvnn: DI'ISO 
C. fEST INITIATION OAHS~ 10/22/81 1 0 / ~ 1/HI 

n. TE~l COI'IPLEIION OAT£: 10/ 2 5/Pl 
E. S-~ LOfl: AEFO~O 
NOH! t;ONC O HAAJIONS ARE GIVEN !ill I'IICR OG PAI'I S HH ri A l! 

HST SPECIES TiS SUE 

IIIONAC I I U I I ON 

SOLVENT CONTROL 
SCLVEfH CONTROL 
POSITIVE CONTROL•• 
FCSITIV[ CONTROL•• 
TE S 1' C OfltPOUND 

1.000000 UG 
10.000000 UG 

100.000100 UG 
500.000000 OG 

10:10 .UIOOO UG 
2510.0110000 UG 
50DC.OIOOOO US 

lOOCH:).IJOOODO UG 

ACHUUOH 

SOLW£1111 CONTROL All 
SOLV[Nf CONTROL R~f 

~tS ~ IIVE CONTROL••• RAr 
POSIIJV[ CONIROL••• RAJ 
TESI CO"POUIIIO 

1.000000 UG RAJ 
ld.OIUOOG UG RAt 

100.000100 U& RAT 
~00.111100 UG RAT 

1000.011100 uc RAT 
2500.00000C U& RAJ 
~001.010100 UG RAJ 

lGOOI.OOOOOO UG RAJ 

LIVER 
LIV ER 
L !'W£11 
L JV t: R 

lUE: ~ 

ll WE It 
l l!!l£ " 
lJV(R 
LUE R 
li lt ( II 
LIVER 
liVER 

R [ll r R i ll\ll ~ I f P 

U-1 53 ::> 

8 I ! 
10 I I 

0 fl14 
0 6 ~2 

14 I' 
1l H 
22 ; I 
JO I 4 
l2 l'l 
tr l 'l 

2 1 1 

1 1 1;;: 
10 10 
45 JO J 
40 .H, 

6 14 
~ I< 
1 • 2 

!] I C 
ll I 3 

'5. c; 
1 'l 
6 I! 

·' 

IA-1 ::> '1 

H 

i I 1 
1 ·, o 

~ 

~ 

R 
10 

II 
16 

11 11 
I t4 1 

I .. 
' 

13 
I 
II 
8 
p 

l t fl I I 

I A- I ._, Ill 

:' 

I ~ I 0 
I "' , ., 

;· . 0 I \ : '", 
, , 1 I If' 0 

I 0 1 h 

'1 1 t 
i I i 1 

1 .1 l ., 

I~ II· 
I 1 0 

I ' 
0 0 

2'i 
' f) 

Hf2 
IO ll'i 

I t: 
; , 
~0 

! II 

.n 
Ill 
20 
n 

'. - } ~ IA-lC O 

---------------
.I 2 3 3 

2 ~ 'H 1 1 4 
2 0 lOR I 14 

~o;--~ 154l 14 41 
114~ 1 51 5 ll Ho 

1 1 24 1 I 'i 
2 3 46 121 
22 6~ 111 
2 0 88 109 
I P 10 l 'J( 

2 1 ItO , 
2f 106 40 
2 1 46 ~ 

0 2 5 112 'J! 
0 -. 

~ - 10 0 "~ 
810 u a 1 ~ Hf> ~488 

'J~O 16 S S ltl ll 241'1 J 

2'J .H 15 •n 
48 !2 'J4 1 I 0 
4 I ~ 4 'JG IOJ 
4'J ~, DO lH 
4 1 u l ~ J 10~ 

28 J 1 1?. 1 10~ 

2 ~ :C l ttl 1 1' · 
.5 0 <5 10 ~ ., l 

------- ·~~-------------·------- - ---- ~ ----------- ~ ------- - -------- - ·----------------- - ---------------------------- - -------------------

•• • •• 
U•1!J~ S~OIU" AZIDE 10 UG/ Fl & ll 1A-I 'l l5 ~ - U I HR 1" 1,.[ 2c5 IJG!f-lll[ 
U·l ~.51 ~-a .. UOACIIIOU£ 50 UG/PLA l£ Jl-1 ':I .H 2 - , .. '"'""IN( 2.~ l.GI .. llt[ 
U·15J8 2-llt IJR OFLUCROt t.: 10 UG/PLif( fi-I:Jl" ; -ANittRAflllilf 1 • ~ litO/P i. AI E ,._,, 

~-lltJIROFLUOR£11( 10 UG/PlAH TA•'IH 2 -ANJHRU>I fill 2.5 UGIPLA H 
11·100 SOOIIJI'I AllO t: 10 LG/PLII ( lA -I 00 2 -l t. IHMif'II'IL }. 'j IJ ';; t' f- LAil 
SO LV [Ill 100 UL /Pl. Ill H 
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AMES SALMONELLA/MICROSOME PLATE ASSAY 

1. OBJECTIVE 

The objective of this study is to evaluate a te~t ~aterial for autagenic 
activity in G bacterial assay with and without a •ammalian S9 activation 
system . 

2. RATIONALE 

The Salmonella typhimurium strains used at LBI are all histidine auxotrophs 
by v1rtue of mutations in the histidine operon. When these histidine
dependent cells are grown in a minimal media petri plate containing a 
trace of histidine, only those cells that revert to histidine independence 
(his+) are able to form colonies. The trace amount of histidine allows 
an-the plated bacteria to undergo a few divisions; this growth is essen· 
tial for mutagenesis to occur. The his+ revtrtants are easily socred as 
colonies against the slight background:growth. The spontaneous ~utation 
frequency of each strain is relatively constant, but when a mutagen is 
added to the aga r the mutation frequency is increased 2- to 100-fold . 
Cells whi ch grow to form colonies on the mir.imal media petri plates are 
the refore assumed to ha ve reverted, either spontaneously or by the action 
of a test substa nce to his+ genotype . 

3 . MAT E R I A L S 

A. Ind icato r Microorga i s 

The Salmqnel l~ t0phimurium strains used in this assay were obtained from 
Dr. Brue r Ames , niversity of California at Berkeley . 1-s The following 
five strains are routine1y used : 

Strai n Gene Additional Mutations Mutation Type 
Designatio n Affected Repair LPS R Factor Detected 

TA-1535 his G A uvr B rfa Base-pair 
substitution 

TA-1537 his c A uvr B rfa Frameshift 

TA-1538 his D A uvr B rfa Frameshift 

TA.-98 h·i . D A uvr B rfa pKMlOl Frameshift 

TA-100 ;-. i ~· A uvr B rfa pKMlOl Base-pair 
substitution 

BIONETICS 
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The aforementioned strains have, in addition to the mutation in the histi
dine oper~n, a mutation (rfa-) that leads to defective lipopolysaccharide 
coat, a deletion that covers genes involved in the synthesis of vitamin 
biotin (bioo) and in the repair of ultraviolet (uv) - induced DNA damage 
(uvrB-).--rhe rfa- ~utation ma~es the strains ~ore penneable to aany large 
~olecules. The-uvrB-mutation dec reased repair of some types of chemically 
or physically damaged DNA and thereby enhances the strain's sensitivity 
to some mutagenic agents. The resistant transfer factor plasmid (R factor) 
pKMlOl in TA-98 and TA-100 is believed to cause an increase in error-prone 
DNA repair that leads to m3ny ~ore mutations for a given dose of Most 
mutagens 5 • In addition, plasmid pKMlOl confers resistant~ to the antibiotic 
ampicillin, which is a convenient marker to detect the presence of plasmid 
in the ce 11 s. 

All indicator strains are kept at 4°C on minimal ~edium plates supplemented 
with a trace of biotin and an excess of histidine. The plates with plasmid
carrying strains contain in addition ampicillin (25 ~g/ml) to ensure able 
maintenance of plasmid pKMlOl . New stock culture pletes are made as of t en 
as necessary from frozen master cultures or from single colony reisolates 
that were checked for t heir genotypic characteristics (his, rfa , uvrB, 
bio) 3nd fo r t he presence of plasmid . For each experiment, an-inocu)um 
rrDm the stock cultu re plate s is grown overni~ht at 37°C in nutrient broth 
(Oxoi d CM61) . 

B. Me d' a 

The bacterial st rai ns were cultured i n Oxiod Med i a ' 2 (nutrient broth) . 
The select ive me )i um wa s Vogel Bonner Medium E with Z% glucose 7 . The 
ove r lay aga r co nsis t ed of 0. 6~ purified agar with 0. 5 mM histidine, 0.05 
m~ bioti n an d O. lM NaCl acc ord i ng to the methods of Ames et !}. 6 . 

C. Act i vation System 

(1) 59 Homogenate 

BIONETICS 

A 9,000 x ~ supernatant prepared from Sprague-O~wley adult male 
rat liver 1nduced by Aroclor 1254 (described by Ames et a1. 6 ) 
was pu rchased from oionetics Laboratory Products, Litton-eione
tics, Inc. and used in this assay. 
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3. MATER IA .S (Co ntinued ) 

(2 ,. 59 Mi x 

Components 

NADP (sodium salt) 
D-glucose-3-phosphate 
MgC1 2 
t<Cl 
Sodium phosphate buffer 

pH 7.4 
Organ homogenate from Tat 

liver (59 fraction) 

4. EXPERIMENTAL DESIG N 

A. ', Dosage Se1ectic n 

Concentration Milliliter 
S9 Mix 

4 ~molts 
5 ~moles 
8 ~moles 

33 ~moles 

100 ~moles 

100 1Jliters 

Doses used in the mutage ni ci ty assays were selected from a preliminary 
to xicity test pe r forme d on the strain TA-100. For preliminary toxicity 
test, 14 doses from 1. 0 IJQ to 10,000 1-1g per plate for solids and 10 doses 
from 0.01 1Jl to 150 IJl per plate for liquids were used. In t he ~utageni 
ci ty assays, at least s·ix doses were used with the highest do se exhibiting 
a 50~ toxi ci ty . If the test material i s not toxi c , 8 doses of ·1.0, 10, 
100, 500, 1000, 2500, 5000 and 10,000 IJQ per plate for solids and 0. 1, 1, 
5, 10, 25, 50, 100 and 158 ~Jl per pla te for liquids are used. 

If the sponsor specifies doses, no toxicity testing will be performed and 
the tests are run using the specified doses. 

B. To xicity Studi es 

To a sterile test tube containing 2. 0 ml of overlay agar (placed in a 
43°-45°C water bath) the following is added : 

0.1 ml to 0.2 ml of a solution of the test ~at@rial to give the 
appropriate dose . 

0. 2 ml of 10- 6 dilution of overnight culture . 

0. 5 ml of 0.2M phosphate buffer. pH 7.4. 

This ~ixture is swirled gently and then poured on t~ nutrient agar plates. 
After the overlay agar was set. the plates are incubated at l7°C for approx
imately 24 hours. The number of colonies growing on the plates counted 
and recorded. 

BIONETICS 
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4. EXP ERIM ENTAL DESIG N (Continued) 

C. Mutagenicit~ !esting 

The procedure us~d is based on the paper published by Ames et al. 6 and is 
performed as follows: 

(1) Nonuctivation Assay 

To a sterile 13 x 100 mm test tube placed in a 43°C water bath the 
following is added in order: 

(a) 2.00 ml of 0.6% ~gar containing 0.05 mM histidine and 0.05 ~ 
biotin. 

(b) 0. 05 ml of a solution of the test chemical to give the 
appropriate dose. 

(c ) 0.1 ml - 0. 2 ml of indicator organism(s) . 

(d ) 0. 50 ffi of 0. 2M phosphate buffer, pH 7.4 . 

This mixture i s swi rle d ge ntly and then poured onto minimal aga r 
plate ! ( see 38, Media) . After the top agar has set, the plates are 
incuba t ed at 37° C fo r app roximately 2 days . The number of his+ rever
ta nt colcnie s growi ng on the plates i s counted and recorded . 

(2 ) Ac t iva ti on As sa ' 

The activation assay is run concurrently with the nonactivation assay. 
The only di fference is the addition of 0.5 ml of 59 mix (see 3C:2, 
Activatio n System) to the tubes in place of 0. 5 ml of phosphate buffer 
whic h is added in nonactivation assays. All other dttails are similar 
to the procedure for nonactivation assays. 

A detailed flow diagram for the plate incorporation assay is p~ovided 
in Figure 1. 

D. Centro 1 Compounds 

A negative control consisting of the solvent used for the test •aterial 
is also assayed concurrently with the test material. For negative controls, 
step 'b' of Nonactivation Assays is replaced by 0.05 ml of the solvent. 
The negative controls are employed for each indicator strain and are per
formed in the absence and presence of S9 mix. The solvent used to prepare 
the stock solution of the tes ~ ' r t erial is given in the Results section 
of this report. All dilution~ <·~ t.he test material are aade using this 
solvent. The amount to solvent used is equal to the .. xi•um volume used 
to give appropriate test dose . 

Specific positive control compounds known to revert each strain are also 
used and assayed concurrently with the test material. The concentrations 
and specificities of these compounds are given in the following table: 

BIONETICS 
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REVEASE MU'T'ATION ASSAY 
{A;ar tnc:orpor all on Method) 

Molten [~ to ~· Cj .. erl1y ava r 
rappropriately .,,,..,..., .. ., 

10 .,r to 2DC "'' 

0.0! ml to 0.4 ml 

• 18 

I 
I 

I 

' O .. rtly pounte: On Mlec11Yt 

bottom -ear Mecllum 

~ 
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oontrol or aotvent c=ntro 
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plua neceu.ary 
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'!1111 incubi tee at 31" C fOt U ~ -: 7'2 houra 

l 
Numt>er of ~nta p.r P'at• ooumed 

! 
Data enter~ l)tlto ,..printec1 forma 

~ 
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4. EXPE l MENT/l. ~ DE SIGN (Continued) - ·-

Concentration 
per plate s~ lmone 11 a 

~ssay Chemical Solve nt (~o~g) ~trains 

,; Jna ct i vat ion Sodium azide Water 10.0 TA-1535, T,.-100 
2-Ni trofl uorene Dimethyl- 10 . 0 T/',- 1538, TA-98 

(NF) !iulfoxide 
9-ami noacridine Ethanol 50.0 TA-15 7 

(9AA) 

Activ tion 2-anthram i ne Dimethyl- 2.5 For all strains 
(ANTH) sulfoxide 

5. EVA LUATION CRI TERIA 

Statistica methods are not currently used , and evaluation is based on 
the criteria include ~ i n ; ~is protocol. 

Plate test data co sist of direct reverta nt colony counts obtained from a 
set of se lective agar plates seeded with populations of mutant cells sus
pended in a semisol id ove rl~ . Because the test material and the cells 
are incub ated i n the over iay for approximately 2 days and a few cell divi
sio ns occu du r ing the incubati · -,peri od, the test is semiquantitative in 
na ture . Althoug these featu re ~ of the as say reduce the quantitation f 
re su t , they provide certain advantages .1ot contain~d in a quantitati 
suspensi on te st : 

The sma ll number of cell divisions permits potential ~utagen s 
to act in replicating DNA, whi .h is often more sensitive than 
nonreplicating DNA . 

The combined incuba t ion of the test ~aterial and the cells in 
the overlay permits constant exposure of ~he indicator cells 
for approxi~ately < days. 

C. Eva 1 uat ion Criteria for Ames Assay 

Because the procedures used to eva1uate the mutagenicity cf the test 
material are semiquantitative, the criteria ustd to determine positive 
effects are inherently sub jective and are based primarily on a historical 
data base . Most data sets are evaluated using the following criteria: 

(1) Strains TA-1535, TA-1537 and TA-1538 

If the ~olvent control value is within the normal range, 1 test 
matetial producing a positiv~ response equal to three ti.es the solvent 
control value is considered mutagenic . 

IONETICS 
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5. EVA LUATION CRITERIA (C tinued) 

(2) Strains TA-98 and TA-100 

If the solvent control value is ~;ithin the normal range, a test 
material producing a positive response equal to twice the solvent 
control value for TA-98 and TA-100 is considered •utagenic. 

The following normal range of revertants for solvent controls are 
generally considered acceptable: 

TA-1535: 
TA-1537: 
TA-1538: 
TA-98 : 
TA~lOO : 

(3) Pattern 

8-30 
4-30 

10-35 
20-75 
80-250 

Because TA-153 5 and TA-100 are both derived from the same parental 
strain (G-46) and because TA-1538 and TA-98 are both derived from 
the same parental strain (03052), to some extent there is a built-in 
redundancy in the microbial assay . In general, the two strains of a 
set respond to the same mutagen and such a pattern 1s sought. Gener
all y , i f a strain responds to a mutagen in nonactivation tests, it 
will do so in activation tests . Occassionally, exception to this 
pattern may also be see n. 

B. Do se- Response Phenomena 

The demo nstration of dose-related increases in mutant counts is an impor
tant criterio n in establishing mutagenicity . Since, we employ several 
doses in the actual assay, a dose response would normally be seen with a 
mutagenic test material. Additional tests may be performed at narrower 
dose, if the mutagenic test material fails to exhibit a 1ose-response in 
the initial assay . However, occassionally it is d1fficult to generate a 
dose-response and the test material will be evaluated based on the avail
able data . 

C. Rep!:_oducibility 

If a test material produces a r~sponse in a single test which cannot be 
reproduced in additional runs, the initial positive test data lose signi
ficance. 

D. Control Tests 

Positive and negative control assays are conducted with each experiMent 
and consist of direct-acting mutagens for nonactivation ass~s and •utagens 
requiring metabolic biotransformation in activation assays. Negative 
controls consist of the test material solvent in the overl~ agar together 
with the other essential components. The negative control plate for each 
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5. EVA LUATION CRITERIA (Continued) 

strain gives a reference point to which the test data is compared. The 
positive control assay is conducted to demonstrate that the test systems 
are functional ~ith known mutagens . 

E. Relation Between Mutagenicity and Carcinogenicity 

It must be emphasized that the Ames Salmonella/Microsome Pl~te Assay is 
not a definitive test for chemical carc1nogens . It is recognized, however, 
that correlative and functional relations have been demonstrated ~etween 
these two endpoints . The results of comparative test on 300 chemicals by 
McCann et al. 1 show an extremely good correlation between r2sults of ~icro
bial mutagenesis tests and in vivo rodent ca!'c ·inogenesis assays. 

All evaluations and interpretation of the data to be presented in the 
final report will be based only on the demonstration, or lack, of mutagenic 
activity. 
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